Abstract. After successfully biding to host the 2022 Winter Olympic Games in Beijing, Chinese sports development opened a new chapter and the mission of universities host sporting events and the activities is becoming more difficult. Large-scale activities hosted in universities have features including a wide-ranging, complex factor, multi-stage, and so on. Risk is everywhere. Based on the crisis spread theory made by Steven Fink, the paper divides the risk decision-making system into four phases and makes the risk assessment decision using a comprehensive method of decision tree analysis and Monte Carlo simulation. Finally, the paper makes a risk decision-making empirical analysis of Beijing University of Technology hosted large-scale activities of C in the venue.
Introduction
The success of Beijing 2022 Olympic Winter Games bid on July 31, 2015, is seen as a symbol of China's sports development towards a new milestone. To make full use of state-owned sports facilities and to improve its utilization efficiency, most colleges and universities undertake social events or sports venues besides hefty investment in construction. When hosting such event, the potential risk is everywhere due to its publicity and crowd intensity. Thus the capacity of making risk control decision is essential. Li Guosheng noted that event risk is accidental relevant and varied but it does exist with the "temptation effect, confinement effect and balance effect", in his study of the sporting events' concepts, features and effects [1] ; Long Jiang Su also noted there is no doubt for the existence of potential risks, but it can be keep under control [2] . Obviously, the risk is inevitable for colleges that open the sports arena to public event, which is of high degree of complexity, joint damage and other characteristics. Therefore, it is quite difficult to assess, prevent or even control the risks during such period. Thus, it is of great significance to make decisions by effective risk analysis methods which will improve the social openness of college and the efficiency of those investments.
Literature Review

Methods for Risk Analysis
Risk analysis, in a broad sense, is a kind of means of risk identification, estimation and management, while of quantitative analysis over random variables that influence risks, in a narrow sense. Studies on sports facilities risks analysis are mainly based on literature consultation, questionnaire and AHP (analytic hierarchy process risk assessment). The result of Zhangmin's questionnaire of factors leading to congestion was summed up as human factors and objective factors. He put up with policy-related suggestions after further AHP risk assessment for the safety and orderly flow of crowd [3] . Guan Hui Wen built the risk analysis system of four indicators including organization, person, commerce and environment. He also used AHP for risk assessment [4] ; Geng Yuqing made spot investigation of Khoo Teck Puat Gymnasium of Peking University, interviewed many experts and consulted a lot of literature [5] .
Li Zhiping made risk assessment of the gymnasium operation through methods involving literature consultation, Delphi method and survey to assess the risk of venue operations management. He as well established risk assessment level through Fuzzy AHP method [6] [7] [8] . In order to quantify the risk analysis, and provide more accurate advices for decision, most scholars using means like decision tree, Monte Carlo simulation. Decision Tree is widely used in credit risk assessment [9] [10] while Monte Carlo simulation is well adopted in researches of investment decision [11] [12] .
Monte Carlo Theory
Monte Carlo Theory, also known as random sampling or statistical table test, is for decisions under risk based on the central limit theorem and the law of large numbers. On the basis of the estimation of each group's probability distribution of random variables, multiple random sampling is adopted to calculate the statistical characteristics of the index, and the sampling values are known as pseudo-random value numbers. In the sampling test, the larger the number of experiments the higher precision it will receive. Monte Carlo theory is usually applied to question contains many uncertain random factors. The risks of venues hosting is complex and even uncontrollable. Therefore, the method can be used to assess the risk of large venues activity. The details are as follows:
(1) A standardized list of risks. Building a standardized risk screening list in a structured way from important risk indicators that have been identified, clearly clarified, structured;
(2) A list of risk factors. Taking the survey results into consideration together with literature consultation, we should invite experts to determine the list of risk indicators and the probability of occurrence; (3) A simulation of the portfolio risk. With the help of Analog technology, we ought to quantify the extent of the impact of each risk and improve the test accuracy; (4) Analysis and evaluation. After the analysis of the data from analog test, the product of the occurrence probability of factors and the degree of being affected is seen as the result of the risk assessment, which reveals variation patterns behind. All together do a great help for decision-makers in the plan-making with risk considered.
Comprehensive decision tree analysis and Monte Carlo simulation
Monte Carlo simulation is for analyzing the results with uncertain factors, and the risk is leveled by the result from probability analog test. But there are drawbacks that it is usually applied to a one-time decision. However, the risk of venues hosting large event is progressing. Thus the decision tree analysis is also suitable in a certain degree. When doing probabilistic analysis by it, various branches of the program may be a decision scheme and the possible result at the same time, which show the relationship between the two clearly as well [13] .
In short, the risk for university venues that host big events is of complexity, uncertainty and multiple stages and so on. The combination of integrated quantitative analysis method, decision tree analysis and Monte Carlo simulation is essential for the establishment of its decision-making system to minimize the risk of those activities and the extent of its impact [13] .
Research Design
In 1986, Steven Fink put up with the crisis spread theory. They are the latency period, the break-out period, the spreading period and solving period [14] .
(1) The first period is the easiest one for crisis management. Decision-makers should take all potential risks into account on the basis of past experiences and the reality then;
(2) The second period-known as the breakout one; it is when people experience great high psychological impact instantly. Policy makers need to take effective actions to deal with unforeseen accidents or disasters; (3) The third one is the longest of the four. The main task of this phase is to effectively cover the damage caused by such crisis, with emphasis on the root; (4) In the last period, people and organization involved get a relief. But policy makers still have to be highly vigilant about the secondary outbreak or any other consequential crisis.
Based on the four processes modes, this paper intends to start with the historical data and finds of experts, and make a structured list of the factors at first through the combination of various method including expert assessment, field research, the comprehensive application of Monte Carlo probabilistic simulation and decision tree analysis in order to measure the possibilities of different risk factors. Then it is followed by the probability distribution of values with the help of Monte Carlo simulation and computer simulation technology. Finally comes the decision scheme. The Risk Analysis Decision System is showed in Figure 1 . 
Risk Factors
The very first step for risk management is to identify factors and deal with it beforehand through the historical as well as empirical data and existing experience. The Risk assessment conference with experts is regarded as a most important means to develop a risk list. However, it is impossible to analyze all the risks in reality, so it is necessary to screen the factors with the reality and conference result taken into consideration: (1) the probability that the factor may occur in the event; (2) the impact on the activities if that risk does happen. In addition, the application of Monte Carlo simulation has a requirement for the close relations among risk factors. Thus when decomposing risk factors, we'd better make them as independent as possible. With all the mentioned above, here comes risk factors selected from seven aspects, which are shown in table 1. 
Category Details
Artificial factors safety awareness, training, recognition degree of staff, leadership, field control, self-protection awareness and ability of the crowd, etc.
Venue factors
facilities, outdoor environment, temporary buildings, security check etc.
Event factors
weather, crowdedness, tickets, certificates, accidents (fire, explosion), negative news, personnel accidents etc.
Articles factors
Seat, light, fixed facilities and security house etc. personnel capacity, forecast of people's flow, pre-warning etc.
Emergency evacuation factors Safety management factors
safety management institute, qualities of safety guards, forecast and pre-warning, contingency plan etc.
Auditing factors
experience and qualification of the host, organizer, ticket company, security company, and performance agency.
Probability and Impact of Risks
The 7 risk factors differentiate from each other in the four distinct phases of the Risk decision-making system. Expert-based evaluation through empirical data and historical data is adopted in the analysis in this paper to determine the probability of each factor at different stages. For example, the artificial risk factor is influenced by the human self-awareness and self-defense capability especially in the first and third period while the emergency evacuation risk factor is reflected in the whole processes, which is to predict the population flow and the carrying capacity of the stadiums. Therefore, the probability of risk factors is mainly assessed by the expert and decided in the risk assessment meeting.
It is difficult to obtain the data of the risks' influence. Universities hosting large-scale events is under the influence of external factors like times, economy and nature. So the data is divergent largely and cannot be used to estimate the probability distributions of effect. In this paper, [0, 1] uniformly distribution is adopted instead of actual distribution. In other words, pseudo-random number is generated automatically through computer random sampling. The number of experiments is directly related to the accuracy of Monte Carlo simulation, the more experiments the more accurate.
Value of Risk Assessment
Risk assessment value is the product of the probability of risk factors and its effect. In the whole decision-making system, the risk assessment is determined jointly by four stages. The variable is set as shown in Table 2 . 
Empirical Study
Let's take the risk assessment of "2015 Group C event" in the Badminton Hall of the Beijing University of Technology for example. In the processes of assessment, the standard value of the exposed risk (without any risk control measures) is set in accordance with its frequency and extent of the corresponding lost. After risk -controlling measures, it is quantified and optimized according to comprehensive factors including effectiveness, operability, cost, venues hardware facilities, organizer, and venue.
In the light of the principle-"all-round analysis and scientific decision", the occurrence probability (named kl P ) of the seven risk factors under the decision-making system is determined in accordance with data beforehand and references of Group C's activity, combined with its detailed review of risk assessment meeting. kl P is the occurrence probability of risk factor L in the stage K, which is shown in the table below. The historical data of the risk's effect is quite limited and differentiates from each other largely year after year due to the joint influence of many factors. The analyzing model is simplified in this paper, with [0, 1] uniformly distribution instead of the probability distribution of risk. Assuming that With the combination of decision tree analysis and Monte Carlo simulation, the computer randomly generated seven risk factors' impact by the established risk-based decision-making system. There are a lot of possibilities. The simulation of the probability distribution curve for a risk assessment is shown in Fig.3-Fig. 5 . Conclusions are as following: (1) The risk evaluation of the second period is the largest of four by the simulation through comprehensive decision tree analysis and Monte Carlo simulation. It also indicates the fast speed and huge influence of the avalanche accident. The effect of risk control and the damage of risk is directly determined by the Decision-makers' crisis dealing ability.
(2) After comprehensive assessment of risks of the four stages of Group C's events, it is found that the most overall risk assessment value is between 1 and 3.5 (overall assessment score is 4 points). Thus it indicates that the risk of Group C is within the controllable range. Policy-makers still need to have rigorous investigation to every possible risk factor to minimize the risk.
